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)RXU LPSDFW IDFWRUV DUH FRQVLGHUHG E\$60(&RGH&DVH1 KDYLQJ FRQWULEXWLRQ WR HQYLURQPHQW DVVLVWDQW
IDWLJXHZKLFKDUHVXOIXUFRQWHQWFRRODQWWHPSHUDWXUHGLVVROYHGR[\JHQDQGVWUDLQUDWH)RUHDFKNLQGRIPDWHULDO
WKHHQYLURQPHQWDVVLVWDQWIDWLJXHXVDJHIDFWRU)HQLVGHWHUPLQHGE\WKHIROORZLQJHTXDWLRQV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DUHWKHWUDQVIRUPHGVXOIXUFRQWHQWWUDQVIRUPHGWHPSHUDWXUHWUDQVIRUPHGGLVVROYHGR[\JHQ
DQGWUDQVIRUPHGVWUDLQUDWHZKLFKFDQDOVREHGHWHUPLQHGE\PHWKRGVSURYLGHGLQ$60(&RGH&DVH1:KHQ
WKHYDOXHRIHDFKIDFWRUORZHUWKDQWKHWKUHVKROGWKHHQYLURQPHQWDVVLVWDQWIDWLJXHFRUUHFWLRQIDFWRU)HQIRUWKLV
VWUHVVF\FOHZLOOEH
7KHPRVWLPSRUWDQWIDFWRUIRUWKHFDOFXODWLRQRIHQYLURQPHQWDVVLVWDQWIDWLJXHFRUUHFWLRQIDFWRU)HQLVVWUDLQUDWH
+RZHYHUWKHUHLVQRUHOHDVHGFRGHRUJXLGHOLQHJLYLQJWKHGHWDLOHGPDQLSXODWLRQSURFHGXUHRQWKLVILHOGRQO\VRPH
UHVHDUFKDUWLFOHV$QGDOVRDOOWKH7*SDUWLFLSDQWVGLGQ¶WUHDFKDFRQVHQVXVRQKRZWRSURGXFHWKHVWUDLQKLVWRU\$Q
XQUHOHDVHG$60(&RGH&DVH RI ³6WUDLQ5DWH&DOFXODWLRQ0HWKRG´>@ FDQ EH UHIHUHQFHG$FFRUGLQJ WR WKLV&RGH
&DVHWKHSURFHGXUHVIRUGHWHUPLQHVWUDLQUDWHDUHDVIROORZV
 'HWHUPLQH WKH VWUHVV GLIIHUHQFH DFFRUGLQJ WR $60( &RGH 1% )RU WKH FRQVWDQW SULQFLSOH VWUHVV
GLUHFWLRQFDVHVWUHVVGLIIHUHQFHKLVWRU\FDQEHGHWHUPLQHGDFFRUGLQJWRWKHPHWKRGRI1%)RUWKH
YDU\LQJSULQFLSOHVWUHVVGLUHFWLRQFDVHVWUHVVGLIIHUHQFHKLVWRU\FDQEHGHWHUPLQHGDFFRUGLQJWRWKHPHWKRG
RI1%
 'HWHUPLQHWKHVLJQRIVWUHVVGLIIHUHQFHKLVWRU\VLQFHSULPDU\ORRSZDWHUHQYLURQPHQWFDQRQO\LPSDFW WKH
IDWLJXHGDPDJHGXULQJWKHVWUDLQLQFUHDVLQJSKDVH7KHVWUHVVGLIIHUHQFHVLJQGHWHUPLQHPHWKRGRI)LJFDQ
EHDSSOLHGWRWKHFRQVWDQWSULQFLSOHVWUHVVGLUHFWLRQFDVHZKLFKLVWKDWWKHVLJQRIVWUHVVGLIIHUHQFHUHOLHVRQ
WKHVLJQRIWKHWKUHHRISULQFLSOHVWUHVVZKRVHDEVROXWHYDOXHLVPD[LPXP7KHVWUHVVGLIIHUHQFHVLJQPHWKRG
LOOXVWUDWHG LQ )LJ  LV DSSOLFDEOH WR YDU\LQJ SULQFLSOH VWUHVV GLUHFWLRQ FDVH ZKLFK LV GLUHFWO\ WKH VLJQ RI
ı¶ı¶
 8VHWKHVWUHVVGLIIHUHQFHGHWHUPLQHGLQVWHSZLWKWKHVLJQGHWHUPLQHGLQVWHSGLYLGHGE\HODVWLFPRGXOXV
DW WHPSHUDWXUH WR JHW VWUDLQ KLVWRU\ 2QO\ WKH LQFUHDVLQJ SDUW RI WKH VWUDLQ KLVWRU\ ZLOO EH XVHG IRU )HQ
FDOFXODWLRQ


)LJ)ORZFKDUWIRUGHWHUPLQHWKHVLJQRIVWUHVVGLIIHUHQFHFRQVWDQWSULQFLSOHVWUHVVGLUHFWLRQ
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
)LJ)ORZFKDUWIRUGHWHUPLQHWKHVLJQRIVWUHVVGLIIHUHQFHYDU\LQJSULQFLSOHVWUHVVGLUHFWLRQ
$60( &RGH &DVH 1 KDV SURYLGHG WZR NLQGV RI PHWKRG WR GHWHUPLQH WKH VWUDLQ UDWH QDPHO\ VLPSOLILHG
PHWKRGDQGLQWHJUDOPHWKRG)RUWKHVLPSOLILHGPHWKRGWKHVWUDLQUDWHRIWZRVWUHVVF\FOHV$DQG%RIHDFKIDWLJXH
SDLUDUHGHWHUPLQHGE\HTXDWLRQVRIDQGVKRZQLQ)LJ7KHQWKH)HQYDOXHIRUWKHSDLUFDQEHGHWHUPLQHGE\
WKHHTXDWLRQ
A
AA
A
t'
 
x
PLQPD[ HHH   
B
BB
B
t'
 
x
PLQPD[ HHH   


PLQPD[PLQPD[
PLQPD[PLQPD[
BBAA
BBAA FenBFenAFen
HHHH
HHHH

uu  

)LJ6LPSOLILHGPHWKRGRIVWUDLQUDWHFDOFXODWLRQFKDUW
$SSO\LQJ WKH LQWHJUDOPHWKRG WKHVWUDLQUDWHIRUHDFK WLPH LQWHUYDOVKRXOGEHFDOFXODWHGE\HTXDWLRQDQG WKH
LQVWDQW)HQLYDOXHRI WKLV WLPH LQWHUYDOFDQEHGHWHUPLQHG WRJHWKHUZLWKRWKHU IDFWRUVFRQVHTXHQWO\7KHQ WKH)HQ
IDFWRURIWKHZKROHVWUDLQLQFUHDVLQJSDUWFDQEHGHWHUPLQHGE\HTXDWLRQ)RUHDFKIDWLJXHSDLUWKH)HQIDFWRUFDQ
EHGHWHUPLQHGE\HTXDWLRQ
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)LQDOO\WKHLQWHJUDOPHWKRGLVDSSOLHGWRFDOFXODWH)HQIDFWRUVLQFHLWLVPRUHDFFXUDWHDQGFRQYHQLHQWWRRSHUDWH
LQ FRPSXWHU PDFURV 61(5', ILQLVKHG WZR NLQGV RI VWUDLQ UDWH KLVWRU\ EDVHG RQ SULQFLSOH VWUHVV FRQVWDQW DQG
SULQFLSOHVWUHVVYDU\LQJUHVSHFWLYHO\)HQIDFWRUVIRUHDFKIDWLJXHSDLUEDVHGRQWKHFRQVWDQWSULQFLSOHVWUHVVGLUHFWLRQ
PHWKRGLVVKRZQLQWDEOHDQGWKHUHVXOWVRIYDU\LQJSULQFLSOHVWUHVVGLUHFWLRQPHWKRGLVVKRZQLQWDEOH
$W ODVW DOO SDUWLFLSDQWV RI WKH ($) 7* ILQLVKHG 6DPSOH SUREOHP FDOFXODWLRQ XSORDG WKHLU RZQ UHVXOWV DQG
FRPSDUHWKHUHVXOWZLWKHDFKRWKHU61(5',¶VUHVXOWVEDVHGRQFRQVWDQWSULQFLSOHVWUHVVPHWKRGPDWFKZLWKRWKHU
SDUWLFLSDQW¶UHVXOWVYHU\ZHOO7KHFRPSDULVRQRI)HQYDOXHIRUHDFKIDWLJXHSDLURI7*SDUWLFLSDQWVLVVKRZQLQ)LJ
ZKLOHWKHFXPXODWLYHIDWLJXHXVDJHIDFWRUDIWHUFRQVLGHULQJWKH($)HIIHFWLVVKRZQLQ)LJ7KHUHVXOWVRIDOO
WKHSDUWLFLSDQWVQHDUO\UHDFKFRQVHQVXVDOWKRXJKWKHFDOFXODWLRQSURFHVVLVEDFNWREDFN
7DEOH)HQIDFWRUVIRUHDFKIDWLJXHSDLURI6&/VHFWLRQEDVHGRQFRQVWDQWSULQFLSOHVWUHVVGLUHFWLRQ
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
)LJ&8)UHVXOWVRIDOO($)7*SDUWLFLSDQWV
&RQFOXVLRQ
61(5',MRLQHGWKH$60(($)7*DQGILQLVKHGWKHILUVWURXQGVDPSOHSUREOHPRIFRQVLGHULQJWKHHQYLURQPHQW
DVVLVWDQWIDWLJXHEDVHGRQFRUUHFWLRQIDFWRU)HQPHWKRG(QYLURQPHQWFRUUHFWLRQIDFWRU)HQLVFDOFXODWHGDFFRUGLQJ
WR WKHPHWKRGSURYLGHGE\$60(&RGH&DVH17KH WZRPHWKRGVRI FRQVWDQWSULQFLSOH VWUHVVGLUHFWLRQDQG
YDU\LQJSULQFLSOHVWUHVVGLUHFWLRQKDYHEHHQDSSOLHGWRWKHVDPSOHSUREOHPFDOFXODWLRQ&RQVHTXHQWO\GLIIHUHQW)HQ
YDOXH IRU VRPH VWUHVV F\FOH LV REWDLQHG )URP WKLV VDPSOH SUREOHP VRPH UXOHV DQG FRQFOXVLRQV FDQ EHPDGH DV
IROORZV
 $60( FRGH VHFWLRQ ,,, FRPPLWWHH GHFLGHG D VDIHW\ IDFWRU PRUH WKDQ  IRU WKH GHVLJQ 61 FXUYH RI 
PDQGDWRU\ DSSHQGL[ FRQVLGHULQJ WKH PDQ\ IDFWRUV RIXQFOHDU %\ FRPSDULVRQ WKH UHVXOWV RI FXPXODWLYH
IDWLJXH XVDJH IDFWRU EDVHG RQ$60(1% LQ DLUZLWK WKH UHVXOWV RI FXPXODWLYH IDWLJXH XVDJH IDFWRU
EDVHG RQ$60(&RGH &DVH 1 LQ HQYLURQPHQW LW FDQ EH IRXQG WKDW WKH FXPXODWLYH XVDJH IDFWRU LQ
HQYLURQPHQW LVPRUH WKDQ WLPHV WKHYDOXH LQDLUZKLFKUHIOHFW WKDW WKHVDIHW\IDFWRURI WKH61FXUYHIRU
$60(VHFWLRQ,,,FDQ¶WERXQGWKHHIIHFWRISULPDU\HQYLURQPHQW
 6WUDLQUDWH LV WKHNH\IDFWRUGXULQJHQYLURQPHQWDVVLVWDQWIDWLJXHFRUUHFWLRQIDFWRU)HQFDOFXODWLRQDQG WKH
VLJQRIWKHVWUHVVGLIIHUHQFHZLOOGHFLGHWKHVWUDLQKLVWRU\LQFUHDVLQJRUGHFUHDVLQJ61(5',KDVILQLVKHGWKH
WZRVWUDLQKLVWRU\EDVHGRQFRQVWDQWSULQFLSOHVWUHVVGLUHFWLRQDQGYDU\LQJSULQFLSOHVWUHVVGLUHFWLRQPHWKRG
DQG IRXQG WKDW GXULQJ VRPH VWUHVV F\FOHV WKH VLJQ RI VWUDLQ UDWH PD\EH RSSRVLWH ZKLFK ZLOO UHVXOW YHU\
GLIIHUHQW)HQ IDFWRU$OWKRXJK61(5',¶V UHVXOW EDVHGRQ FRQVWDQW SULQFLSOH VWUHVVPHWKRGPDWFKHV RWKHU
SDUWLFLSDQWVYHU\ZHOO61(5',FRQVLVW WKDWGXULQJ WKHUPDO WUDQVLHQWV WKHGLUHFWLRQRISULQFLSOH VWUHVV LV
DOZD\VYDU\LQJ,QWKLVFDVHWKHVWUHVVGLIIHUHQFHFDOFXODWLRQPHWKRGRI$60(1%LVDSSOLFDEOHDQG
WKHVLJQRIVWUDLQKLVWRU\VKRXOGEHGHWHUPLQHGDFFRUGLQJWR WKHYDU\LQJSULQFLSOHVWUHVVGLUHFWLRQPHWKRG
ZKLFKZLOOGHFLGHZKHWKHUWKHVWUDLQLVLQFUHDVLQJRUGHFUHDVLQJ
5HIHUHQFH
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(QJLQHHULQJ˄˅
>@ 5*ˈ*XLGHOLQHVIRU(YDOXDWLQJ)DWLJXH$QDO\VHV,QFRUSRUDWLQJWKH/LIH5HGXFWLRQRI0HWDO&RPSRQHQWVGXHWRWKH(IIHFWVRIWKH
/LJKW:DWHU5HDFWRU(QYLURQPHQWIRU1HZ5HDFWRUV>6@861XFOHDU5HJXODWRU\&RPPLVVLRQ:DVKLQJWRQ'&ˈ
>@ 185(*&5(IIHFWRI/:5&RRODQW(QYLURQPHQWVRQWKH)DWLJXH/LIHRI5HDFWRU0DWHULDOV
>@ $60(&RGH&DVH1$PHULFDQ6RFLHW\RI0HFKDQLFDO(QJLQHHULQJ
>@ $60(%RLOHU	3UHVVXUH9HVVHO&RGH6HFWLRQ,,3DUW'0DWHULDOV
>@ $60(%RLOHU	3UHVVXUH9HVVHO&RGH6HFWLRQ,,,1%6XEVHFWLRQ
>@ $60(XQUHOHDVHG&RGH&DVHRI6WUDLQ5DWH&DOFXODWLRQ

